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Abstract

Whether transanal catheters (TT) reduce postoperative anastomotic leakage (AL) is controversial;
the aim of our study was to compare the effectiveness and safety of TT placement with and without
TT placement after rectal cancer surgery. PubMed and other databases were searched by computer
for articles on anal catheters for the prevention of AL in rectal cancer: the search period was from
the date of database creation to 28 February 2022. The literature was selected and relevant data
were extracted according to the set criteria, and data were analyzed using Review Manager 5.2
and Stata 12.0 software. A total of nine studies (2748 patients) were ultimately included: three
were randomised controlled trials (RCTs) and the remaining six were prospective cohort studies.
There was no statistically significant difference in the incidence of postoperative AL between the
TT and NTT groups in the RCTs (OR, 0.67; 95%CI 0.39~1.13; P = 0.13) and in the prospective stu-
dies (OR, 0.64; 95%CI 0.37~1.08; P = 0.09). In a subgroup analysis of RCTs, the reoperation rate
(OR, 0.11; 95%CI 0.03~0.51; P = 0.004) and hospital days (OR, -3.40; 95%CI (-4.89, -1.91); P <
0.00001) were better in the TT group than in the NTT group; whereas in the prospective study, the
mortality rate between the 2 groups (OR, 0.74. 95%CI 0.16~3.36; P = 0.70), reoperation rate (OR,
0.72; 95%CI 0.37~1.42; P = 0.34) and days in hospital (OR, -1.57; 95%CI -3.73~0.60; P = 0.16) were
not statistically different between the 2 groups in the prospective study. This meta-analysis suggests
that the TT group did not improve the incidence of postoperative AL in either RCTs or prospective
studies, and further validation in more large multicentre studies is needed in the future.
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HR I [ B i SO JARC) S IR EL R, 2020 =4k 73 T3 61T B e A1 33 JiBISET 2 [1],
ERE—ANE R T . REYE HJF(Anastomotic Leak, AL)I KA %18 5%~30% [2] [3]. FHERE,
AL R R [4] [5] [6] [TIREEAE=AF S RAT. ROAARGE. N8 Lhsd b I H
J & 5 A s WL 5K, FE DN B i R RS D Re 1 B R FEIK AL (R A2 (8] [9]. LARTFIHR 7T
G, £ JILE (transanal tubes, TT) A DA 2 PR B9 T AR BIAR G AL 19K 4 #6[10]-[15] . Jung Cheol Kuk
FIRIF T 45 R [16]8 B Bon, TTAM AL K AEF N 1.9% (n = 4), NTT 41 45.6% (n = 19) (P = 0.032).Saori Goto
IR et RIL7] 5, TT 4 AL K4 K 8.3%, NTT 4104 15%. 1945 SARUERT, TT b NTT afLL
AR BT AE AL BFIRAE. SR, TERITM—Lemtsea[18] [19], TT XHipiAE AL B4
ok, Koichi Tamura fURF7E[18]% R, TT 41 AL K430 7.6%, NTT 414 10.3% (P =0.559), &%
it 7% 5. Song Zhao M FE[19]45 B BoR: 76 AL 7T, TT AHAEE TT 42 (A% A 35 % 5(18 [6.4%]
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vs 19 [6.8%]; relative risk, 0.947; 95%Cl, 0.508~1.766; P = 0.87). XLl 5045 BAZAE—EMF fE. Kk,
AT H R PPAG AL T 28 T B AR AL 97 RO 22 4

2. MRFTTE
2.1, WFRHRHE

AE 2020 4F R Gi45R A meta 2047 1 4R 55 T B (PRISMA) 75 B EAT 20 #r 4 55 45 3 . 72 PubMed.
Web of Science. Cochrane Library #1 Embase (OVID F1i)#E4T T 41 SCRRIF T, BEHZE 2022 452 A 28
H. #HTLTFHEE: (ILIE)MMWE DBRA(ERE). 2% kG 3R 5 BT A AH B 77t g i i
ok, DA RIAT BT FVEH . IR ok SC &, B E R WS, SRS AR 2 A 4 SRR
WK E. N5, WA H R A (W.IF C.S.) 5 AR YE DL g NFIHEBRARAE S BT A S AT BT
i o AN RATATHE SO AN TE B, FRATT T Je Sk &R F AR ASAS B 28

2.2. MNFIHEBRAR

AR TR B AR EH I, A RCTS/AIMETERT L. tLoh, REMAETFAERETT, H2b
BN RIEAR(AL; JETR BPEAR (ERBEE; FEAETD; sEREEI ). FATHERR T EF.
TR At B LS AN SR AR S8 BB A B 5 15 S AR DGR 7L . T HLERATHERR T AR xS IR 7 AR sl B
T LA BN T -

2.3. GERIGFR. R EFRETMN

FELAERZ AL RS, RESROFET R, BFARE, G RAA TN BYT . WAL
FLEW.D A C.S) i FIFRHEAL R AT SR B L IR PR G RANWT FE Bl (W T/ . K A i
I BEFRR]. BEIG . TREME. REMLITETYT . Wa LR, SRR HIRTARIBER AR
I [a])o AFIUEFC B ML ] Jadad ERVFAI[20]. EEARELLR-EATTHE: FEHLF SR E .
SEFFIRRRE. 2 5FEMTHENRNEE. SRIHENEE. ARBNEREdE. R e
BHRE I FEN G R R R k.

24. GFERE

4iit5rH1H Review Manager 5.2 #4347, 40540 & 4f I LB LKL (OR), 1E4:48 & R F 1% 75 (MD),
FTA X Al - F 13 959 (1) B A5 X 18] (Cl), P < 0.05 A 25 B geit 2 . i F K7k 5641 Higgins
| 2 ot EPPAE AT AR B . JRATVHE 535 1 7 B v 2 SO P AR T 0.1 HL 17 > 50%. AR¥E AT REM 57
JRPER 2R, JEAT L 53 At SR 2 b LAV B S P o SR P BE LN A B3R AT Meta 7007 M AT
AR R T BT 10 AN, BATFT HE s BRI Begy SR LA & Egger [H1A IR Al & 2 (i
firo MIRANNKITFEE DT 10 A, AR RS A I F BER 7 K Rl e . £EXT Iy &5 gk A7 vF
flif5, i GRADE &Rt —A 45 i B [21].

3. &R
3.1. MRAEFENTE

MRIEAT R NS, FA R 121 RAHSCHT I . 3 el Sebr UM ZE AT W1 2D ik, HERR T 93 F U,
BN 28 JSCEIISCHR . ARSEIUE M AR HERRFRAME,  F EndnoteX9 BPFHERR T 19 K5, T 9 AN
REWTT. IR 1R,
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Figure 1. PRISMA flow chart of the study selection process
1. MIRIEFTIZH PRISMA FRIZE

3.2. R RAMBREITM

RN RGN 9 TR 7T[8] [18] [19] [22]-[27] (n = 2748), :45 1386 4% & fdiJH TT, 1362 44 i
KAFF NTT. Horp 3 WimF5[8] [18] [19]/& RCTs, H: 4% 6 1Wi[22]-[27] & B BE T A FIWTF 72 (42 1). Fia W7t
BN 2013 4EE 2021 4F. PEAIAFFEN B(W.JAT C.S.)ME ] Jadad BRASIVPAG 7R, I T 45 R(E
1)o XIZEFSHEFE T RE 5 MARE ROV, 7 TR EWM, b 3 W7k E H E(n = 1116) [8]
[19] [27], 2 BB 7R A HA(n = 358) [18] [25], 2 lhf 5>k H i [E (n = 701) [24] [26]. 2 Tk 78k H B,
1 Ik [ 2K F(n = 429) [22], 1 BUBF 55k FVEE (n = 144) [23]. 9 BB 58] [18] [19] [22]-[27131 A4 %
Ko R LELNAT 9 WHFTTHIRE AL

Table 1. Characteristics of selected studies

=1 MAFRE—RAHE

. FEARE(HE , s g g ARHTHIT T
5 7 B SPinl) =<1 EZHIA . .
Carbonietal. 7 KF 2020 275/154 TR A 9T B 2 [0 B Jbk 110/59
Zhao W.T et U - W& AL b
al hE 2013 81/77 AT VERIT 5L W78 35 [ K b 0/0
. . Y& ETTZ5
¥ sHE R IR I ;
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Kenji Kawada - S T 8 . TEWIE AL ET74) 5
g i 2018 178/23 AR M B AR T
: G R L T
A Ch::"”e ® wm 2000 7272 MR Rl ’”%jajiﬂln o 41747
. =
Seok Hyeon - e b e . AL b 7 (10.4%)/
Choetal, P 2021 67/98 WIRETERTT  EL (4.9) 53 (53.1%)
HEngXIO i 2011 200198 BEBLRRIRYE  ERA RO A 0/0
Koichi Tamura . T Ak 3~5 JE
‘ﬁ Y. ﬁ?{ W Ve N
etal HA 2021 79/78 FENLW RS B Kl E 10/19
Soo Young - e e TEMIE AN 5~10
Lee et al. i 2015 154/382 ATAEPERT A IEN 7 K A 19/58
e WA FET-HR HFERE 1E B R Jadad
GREURIEE)  GRECREID) (R (AR i
Carboni et al. 23/18 4 (1.5%)/3 (3%) (1356  7.69)/(16.97 £ 9.79) 1
Zhao W.T et al. 217 0/0 217 - 1
ZhaoSetal. 18 (6.4%)/19 (6.8%) - 6
Kenji Kawadaetal. 19 (11%)/6 (13%) 10 (5.6%)/3 (13%) - 1
A Challineetal. 25 (35%)/17 (22%) 5(6.9%)/3 (4.2%)  (10.7+10.4)/(10.1+43) 1
SeokcHyeon Cho 4 (696110 (10.206) 43 (8.69+321)/(1011+89) 1
L'agtga)l('ao 8 (4.0%)/19 (9.6%) 0/0 2 (25%)/16 (84.2%)  (128+7.2)/(162+7.9) 5
Koichi Tamura 8 (10.1%)/11 0/0 ) 5
etal. (14.1%)
SooYoung Lee et g (5 gog)/a1 (10.796) 0/0 8 (5.2%)/30 (7.9%) . 1

al.

3.3. RCTs U= & #h

£ 3 T RCT #7t[8] [18] [19](n = 1115), ¥4k T ARJE AL B4R, 55K, TT AN NTT 4H
RJG 0 AL IR AEZREA Gl LR 3 % 7 (OR, 0.67; 95%CI 0.39~1.13; P = 0.13) (/4 2). 3 Tl RCT 5
HHERGE A A ST, RITE RCT #F 5T, 2 ZHAET RIS b & A & LRI (1E 3). B4R 3 I RCT A
Forp R — T8I T HF AR, HIERAIFIFH, TT 4 NTT A2 B HFRBAES 2
R (0R, 0.11; 95%CI 0.03~0.51; P = 0.004) (/4 4).RCT #F 5t 4 1 A 72 [S1HR AL T 1 e R H i,
TT A0 NTT 4R BERECE Giit 2 13 % 5 (OR, —3.40; 95%Cl (—4.89, —1.91); P < 0.00001) (/4] 5).

3.4. AIEMYRATIRNGE R

BATLLGIN 6 TFTHEPEAFIRIE T (n = 1633) [22]-[2719F X Ht 4750 Hr, 6 TURTHEMEBAZI BT Sk 2 T
ARJE AL FIREZR, meta T8N, TT 401 NTT HARJGE ) AL KR EA it 22 L8 2 2% 5 (0R, 0.64;
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95%Cl 0.37~1.08; P = 0.09) (& 6). FLrf 3 WRTHEMERT 7T[22] [26] [27]4R 4 TAET- R, JRIRATH Meta 4347
Mg IR, TT 4R NTT A5ET- R %A giit2% LR 3% % 5(OR, 0.74; 95%Cl 0.16~3.36; P = 0.70) (/4]
7). 6 JRTHETE A ZIWT 5T R 5 TUE 58 [23] [24] [25] [26] [27]#K5 T BT AR, Meta /0 Hr4s BiEos, TT 418
NTT 2 1B TR K AR EA Stk F 22 % 5% (OR, 0.72; 95%CI 0.37~1.42; P = 0.34) (14| 8). 3 Tl fl
MEPERTFT[22] [23] [24]40% TAEBEREL, Meta /W4 SR IR, TT 4R NTT 42 (8 E B R EGR A Fiit

2 ) .3 % 5(OR, —1.57; 95%Cl —3.73~0.60; P = 0.16) (] 9).

1T NTT Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% ClI

1.1.1RCT

Tamura 2021 8 79 1" 78 24.8% 0.69[0.26, 1.81] I

Xiao 2011 8 200 19 198 30.7% 0.39[0.17, 0.92] —

Zhao 2021 18 280 19 280 44.5% 0.94 [0.48, 1.84] —

Subtotal (95% CI) 559 556 100.0% 0.67 [0.39, 1.13] 1

Total events 34 49

Heterogeneity: Tau? = 0.05; Chi* = 2.53, df =2 (P = 0.28); I? = 21%

Test for overall effect: Z = 1.51 (P =0.13)

Total (95% CI) 559 556 100.0% 0.67 [0.39, 1.13] 1

Total events 34 49 )
1

Heterogeneity: Tau? = 0.05; Chi? = 2.53, df =2 (P = 0.28); I? = 21%
Test for overall effect: Z = 1.51 (P =0.13)
Test for subgroup differences: Not applicable

Figure 2. AL in RCTs
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10 100
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TT NTT Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random, 95% ClI
1.21RCT
Tamura 2021 0 79 0 78 Not estimable
Xiao 2011 0 200 0 198 Not estimable
Subtotal (95% CI) 279 276 Not estimable
Total events 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

Total (95% CI) 279 276 Not estimable
Total events 0 0

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Test for subgroup differences: Not applicable

Figure 3. Mortality in RCTs
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T T
0.01 0.1
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10 100
Favours [control]

Odds Ratio
M-H, Random, 95% Cl

TT NTT Odds Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI
1.3.1RCT
Xiao 2011 2 200 16 198 100.0% 0.11[0.03, 0.51]
Subtotal (95% CI) 200 198 100.0% 0.11 [0.03, 0.51]
Total events 2 16

Heterogeneity: Not applicable
Test for overall effect: Z = 2.86 (P = 0.004)

Test for subgroup differences: Not applicable

Figure 4. Reoperation in RCTs
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s = 55
TT NTT Mean Difference Mean Difference
ud 95% ClI IV. R 5% Cl
1.41RCT
Xiao 2011 128 72 200 162 7.9 198 100.0%  -3.40[-4.89,-1.91]
Subtotal (95% CI) 200 198 100.0%  -3.40 [-4.89, -1.91]
Heterogeneity: Not applicable
Test for overall effect: Z = 4.49 (P < 0.00001)
Total (95% CI) 200 198 100.0%  -3.40 [-4.89, -1.91] J
Heterogeneity: Not applicable t t ' t i
e -100 -50 0 50 100
Test for overall effect: Z = 4.49 (P < 0.00001) Favours [experimental] Favours [control]
Test for subgroup differences: Not applicable
Figure 5. Days of hospitalization in RCTs
5. RE#LIT BRI IS A ERR R &
T NTT QOdds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
Carboni2020 23 275 18 154 229% 0.69 [0.36, 1.32] =
Challine2020 25 T2 17 T2 21.0% 1.72 [0.83, 3.57] =
Kenji2018 19 178 6B 23 14.8% 0.34 [0.12, 0.96] -
Seok2021 4 67 10 98 124% 0.56 [0.17, 1.86] "
So02015 9 154 41 382 206% 0.52 [0.24, 1.09] =
Zhao2013 2 81 7 7 8.3% 0.25 [0.05, 1.26] v
Total (95% CI) 827 806 100.0% 0.64 [0.37, 1.08] i
Total events B2 99
. 2_ . - - - T 2 = 508 I i 1 t |
.I}lehf;ugenmtyl.szrafl;d- 2_311 ;;]Fp _13.3;, df =5 (P =007 I = 50% 0.01 01 1 10 100
est for overall effect: Z = 1.68 (P = 0.09) Favours [experimental] Favours [control]
Figure 6. AL in prospective cohort studies
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TT NTT Odds Ratio Odds Ratio
_Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl -H. Fixed, 95% Cl
Carboni2020 4 275 3 154 100.0% 0.74 [0.16, 3.36)
S002015 0 154 0 382 Not estimable
Zhao2013 0 81 0 77 Not estimable
Total (95% Cl) 510 613 100.0% 0.74 [0.16, 3.36)
Total events 4 3
Heterogeneity: Not applicable 0.01 0.1 1 10 100

Test for overall effect: Z = 0.39 (P = 0.70)

Figure 7. Mortality in prospective cohort studies
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Favours [experimental] Favours [control]

TT NTT Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% Cl M-H. Random. 95% Cl
Challine2020 5 72 3 72 16.3% 1.72[0.39, 7.47] l
Kenji2018 10 178 3 23 18.2% 0.40[0.10, 1.56] " N
Seok2021 4 67 3 98 15.4% 2.011[0.44,9.29] -
S002015 8 154 30 382 35.9% 0.64 [0.29, 1.44] L
Zhao2021 2 81 7 77 14.2% 0.25[0.05, 1.26] - B
Total (95% Cl) 552 652 100.0% 0.72[0.37, 1.42] -
Total events 29 46 ) . .
(T 2 — . i2 = = = S22 = 0, I T T 1
_Iliietttarfogeneltyl.l T?fu : 3160 (935h| o _5.0522‘df 4 (P=0.24), 1P=27% 0.01 o1 1 10 100
est for averall effect: Z = 0.85 (P = 0.34) Favours [experimental] Favours [control]
Figure 8. Reoperation in prospective cohort studies
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i n %
Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random. 95% CI V. Random, 95% CI
Carboni2020 1356 T.B9 275 1697 979 154 364% -3.41[-5.20, -1.62] u
Challine2020 10,7 104 72 101 43 72 285% 0060 [-2.00, 3.20]
Seok2021 869 3.1 867 1011 89 98 351% -1.42 [-3.34, 0.50]
Total (95% CI) 414 324 100.0% -1.57 [-3.73, 0.60]

: 2 — - Chi = =9 (P = - F = 695 b + t t d
Heterogeneity: Tau® = 2.52; Chi® = 6.51, df = 2 (P = 0.04); P = 69% 100 50 0 s0 100

Test for overall effect: £ = 1.42 (P = 0.16) Fawours [experimental] Fawours [conirol]

Figure 9. Days of hospitalization in prospective cohort studies
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Figure 10. Funnel plot of early complication rate for assessment
of publication bias

10. AT & RWEHFHH LERNRHE

Table 2. Summary of findings table: the one most important outcome and four secondary outcomes
2. FREE: 1N EEERMINRESLR

RIGH:TT
R NTT
Intervention: TT
Comparison: NTT

Illustrative comparative risks*

(95% CI) Relative No of Quality of
Outcomes A q effect Participants  the evidence Comments
S?;E]e Corresponding risk ~ (95% ClI) (studies) (GRADE)
NTT TT
Study population
109 per 74 per 1000
AL 1000 (53 to 103) ?0R4g't66 2748 ®D D@
4610 - .
VAS Moderate 0.94) (9 studies) high
107 per 73 per 1000
1000 (52 to 101)
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Continued
Study population
Preoperative 106 per 77 per 1000 OR 0.7
chemotherapy or 1000 (54 to 108) (0.48 0 2547 OB D
radiotherapy Moderate 1 02) (8 studies) high
VAS :
105 per 76 per 1000
1000 (53 to 107)
Study population
3 per 2 per 1000 OR 0.74
Mortality 1000 (1to11) (0,16 10 1678 DD D
VAS Moderate 3.36) (5 studies) high
0 per 0 per 1000
1000 (Oto0)
Study population
73 per 41 per 1000 OR 0.55
Reoperation 1000 (19 to 88) © 25 1 1602 DD
VAS Moderate 1 22) (6 studies) high
80 per 46 per 1000
1000 (21 to 96)
The mean length of
. hospital stays in the
Length of hospital intervention groups 1136 DDDD
stays was (4 studies) high
VAS g

2.12 lower
(3.77 t0 0.47 lower)

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The
corresponding risk (and its 95% confidence interval) is based on the assumed risk in the comparison group and the
relative effect of the intervention (and its 95% ClI).

CI: Confidence interval; OR: Odds ratio;

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and
may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and
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